Calcium dysregulation and neuronal apoptosis by the HIV-1 proteins Tat and gp120.
Patients with AIDS often develop cognitive and motor dysfunction that results from damage to synapses and death of neurons in brain regions such as the hippocampus and basal ganglia. This brain syndrome, called AIDS dementia or HIV encephalitis, is believed to result from the infection of one or more populations of mitotic brain cells with HIV-1, which then release viral proteins that are toxic to neurons. Two neurotoxic HIV-1 proteins have been identified, the viral coat protein gp120 and the transcription regulator Tat. Each of these proteins can induce apoptosis of cultured neurons and can render neurons vulnerable to excitotoxicity and oxidative stress. Gp120 and Tat also cause neuronal dysfunction and death in rodents in vivo. Both gp120 and Tat disrupt neuronal calcium homeostasis by perturbing calcium-regulating systems in the plasma membrane and endoplasmic reticulum. Accordingly, drugs that stabilize cellular calcium homeostasis can protect neurons against the toxic effects of gp120 and Tat. By altering voltage-dependent calcium channels, glutamate receptor channels, and membrane transporters, the HIV-1 proteins promote calcium overload, oxyradical production, and mitochondrial dysfunction. A better understanding of how gp120 and Tat disrupt neuronal calcium homeostasis may lead to the development of novel treatments for AIDS patients.